DNA ligands as radiomodifiers: studies with minor-groove binding bibenzimidazoles.
An iodinated bibenzimidazole, iodoHoechst 33258, was previously reported to markedly sensitize DNA and cells to UV-A, exemplifying the potential of iodinated DNA ligands as radiosensitizers, a rational extension of sensitization by halogenated pyrimidines. However, unlike the latter sensitizers, iodoHoechst 33258 is not a sensitizer of ionizing radiation, presumably due to the innate radioprotective properties of the uniodinated ligand. Experiments with purified DNA show that both Hoechst 33258 and Hoechst 33342 decrease the yield the radiation-induced DNA strand breakage. The ligands bind at discrete sites in the minor groove of DNA, and analysis on DNA sequencing gels show pronounced protection at the ligand binding sites, as well as more generalized protection. The extent of protection of strand breakage on plasmid DNA and the fact that it persists in the presence of 0.5 M NaCl (which prevents low affinity ionic binding between the high affinity sites) suggests that the protective effects of bound ligand are not confined to the high affinity binding sites in the minor groove. The mechanisms of this generalized protection is unknown, but there is some evidence indicating that the H-atom donation from the ligand may account for the site-specific protection. The extent of protection is much diminished, but still evident, in the presence of 100 mM mannitol, a known hydroxyl radical scavenger, indicating that some of the protective effects might relate to DNA damage mediated by direct action. Further evaluation of the mechanisms of protection should enable development of both more active radioprotectors and, by elimination of the radioprotective features from halogenated DNA ligands, more effective radiosensitizers.